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(54) DISK REPRODUCING DEVICE 

(57) A disk reproducing apparatus includes a varia- 
ble gain amplifier (VCA) (32), and the VCA applies a ra- 
dial push-pull signal including an address signal and an 
FCM leakage-in signal to a switch (38). The switch out- 
puts only the address signal to a peak-hold circuit (40) 
on the basis of an FCM mask signal from a mask signal 
generation circuit (36). The peak-hold circuit generates 



a peak-hold signal of the address signal so as to be out- 
put to a DSP (30), and the DSP controls a gain of the 
VCA on the basis of the peak-hold signal. Then, the ra- 
dial push-pull signal in which the gain is controlled on 
the basis of the address signal is applied to an address 
detection circuit (42), and the address signal is detected 
therein. 
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Description 
TECHNICAL FIELD 

[0001] The present invention relates to a disk repro- 
ducing apparatus. More specifically, the present inven- 
tion relates to a disk reproducing apparatus capable of 
reproducing a diskformed and recorded with an address 
signal and a predetermined signal along a track. 

PRIOR ART 

[0002] A magneto optical disk such as an AS-MO (Ad- 
vanced Storage Magneto Optical Disk) is formed with 
land tracks and groove tracks along each of which an 
FCM (Fine Clock Mark) signal and an address signal are 
formed and recorded. More specifically, the FCM signal 
is recorded every one segment as shown in Figure 9, 
and the address signal Is recorded every one frame (38 
segments). 

[0003] Figure 1 0 shows a formed and recorded state 
of the FCM signal and the address signal. According to 
Figure 1 0, the land track is formed in a concave shape, 
and the groove track is formed in a convex shape. Then, 
the land track and the groove track are formed with FCM 
signals having a concave and a convex reverse to re- 
spective tracks. As shown in Figure 1 0, a boundary sur- 
face between the land track and the groove track is pro- 
vided with an address portion having a boundary line 
waving in a width direction of the track. The waveform 
constructing the address portion has a half width of the 
track. Accordingly, if the land track or the groove track 
is traced, the concave and convex of the track is re- 
versed along the waveform at the address portion, and 
the change of the concave and convex represents an 
address. Although each of the concave and the convex 
at the address portion indicates "0" or'T', a correspond- 
ence between trie concave and convex and the "0" and 
"1 " is reversed between the land track and the groove 
track. 

[0004] Herein, although a value of the recorded ad- 
dress signal is determined at a time of reproduction from 
the disk, saturation or smailness of the level of the ad- 
dress signal disables precise determination of the ad- 
dress value. In order to solve such a problem, a gain of 
a variable gain amplifier may be a feedback-adjusted on 
the basis of the address signal such that the reproduced 
address signal indicates a predetermined level. Howev- 
er, a reproduced signal includes an FCM signal compo- 
nent as well as the address signal, and the FCM signal 
component causes a negative effect on the feedback 
adjustment. Consequently, the gain of the variable gain 
amplifier (VCA: Voltage-Controlled Amplifier) is dis- 
turbed, and therefore, it is impossible to adequately de- 
termine the address value in a decoder. 



SUMMARY OF THE INVENTION 

[0005] Therefore, it is a primary object of the present 
invention to provide a disk reproducing apparatus capa- 
5 ble of precisely determining a value of an address signal 
reproduced from the disk. 

[0006] The present invention is disk reproducing ap- 
paratus provided with a rotating means for rotating a 
disk formed and recorded with an address and a prede- 
10 termined mark along a track, an irradiating means for 
irradiating a leaser beam along the track, a photo-de- 
tecting means for detecting a reflection light from the 
track, a first generating means for generating on the ba- 
sis of an output from the photo-detecting means a 
15 formed and recorded component signal including an ad- 
dress component related to the address and a first pre- 
determined mark component related to the predeter- 
mined mark, a gain adding means for adding a gain to 
the formed and recorded component signal, and an ad- 
20 dress value detecting means for detecting an address 
value indicated by the address on the basis of the 
formed and recorded component signal to which the 
gain is added, characterized in that the apparatus fur- 
ther provided with a second generating means for gen- 
25 erating a second predetermined mark component signal 
related to the predetermined mark on the basis of an 
output of the photo-detecting means, an eliminating 
means for eliminating the first predetermined mark com- 
ponent from the formed and recorded component signal 
so on the basis of the second predetermined mark compo- 
nent signal, a peak level detecting means for detecting 
a peak level of the formed and recorded component sig- 
nal from which the first predetermined mark component 
is eliminated, and a gain adjustment means for adjusting 
35 the gain on the basis of the peak level. 

[0007] In the present invention, when detecting the 
address value from a reproduced signal (the formed and 
recorded component signal including the address com- 
ponent related to the address and the first predeter- 
40 mined mark component signal related to the predeter- 
mined mark), only the address component is fetched 
from the formed and recorded component signal. Then, 
the gain is generated on the basis of the fetched address 
component so as to be applied to the formed and re- 
45 corded component signal, 

[0008] That is, first, the irradiating means irradiates 
the leaser beam onto the disk, and the photo-detecting 
means detects the reflection light of the leaser beam re- 
flected by the track on the disk. The first generating 
50 means generates the formed and recorded component 
signal including the address component related to the 
address and the first predetermined mark component 
related to the predetermined mark on the basis of the 
output from the photo -detecting means. The predeter- 
55 mined mark is a mark such as a fine clock mark (FCM) 
and etc. which is formed on the tack of the disk and hav- 
ing nothingto do with the address. Furthermore, the sec- 
ond generating means generates from the output of the 
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photo-detecting meansthe second predetermined mark 
component signal" reiated ; to the predetermined mark in 
addition to the formed and recorded component signal. 
[0009] Then, the gain adding means adds the gain ad- 
justed by the gain adjustment means to the formed and 5 
recorded component signal. Then, the address value 
detecting means detects the address value from the 
formed and recorded component signal to which the 
gain is added. 

[0010] On the other hand, the eliminating meanselim- to 
inates the first predetermined mark component from the 
formed and recorded component signal on the basis of 
the second predetermined mark component signal, and 
the peak level detecting means detects the peak level 
of the formed and recorded component signal from 
which the first mark component is eliminated. Further- 
more, the gain adjustment means adjusts the gain to be 
added to the formed and recorded component signal on 
the basis of the peak level detected by the peak level 
detecting means. 

[0011] Then, as described above, the address value 
detecting means detects the address signal from the 
formed and recorded component signal subjected to the 
gain adjustment on the basis of only the address com- 
ponent, 

[0012] In another aspect of the present invention, the 
disk is formed with a concave first track and a convex 
second track, and the first track is formed with a convex 
predetermined mark reverse to the shape of the first 
track, and the second track is formed with a concave 
predetermined mark reverse to the shape of the second 
track. Then, the second predetermined mark compo- 
nent signal generated from the predetermined mark of 
the first track and the second predetermined mark com- 
ponent signal generated from the predetermined mark 
of the second track are different in polarity. 
[0013] In a preferable embodiment of the present in- 
vention, a first comparison means compares the second 
predetermined mark component signal with a predeter- 
mined positive polarity level, and a second comparison 
means compares the second predetermined mark com- 
ponent signal with a predetermined negative polarity 
level. Furthermore, a determining means determines 
whether a track onto which the leaser beam is irradiated 
is the first track or the second track on the basis of the 
second predetermined mark component signal. Then, 
an activating means activates any one of the first com- 
parison means and the second comparison means in 
accordance with a determination result of the determin- 
ing means, and a generating means generates an elim- 
ination signal for eliminating the first predetermined 
mark component from the formed and recorded compo- 
nent signal on the basis of a comparison result of any 
one of the first and second comparison means activated 
by the activating means. 

[0014] According to the present invention, even if a 
signal except for a component of the address signal is 
included in the formed and recorded component signal 



reproduced from the disk, the gain of the reproduced 
signal is adjusted with reference to only the component 
of the address signal, so that the address value can be 
detected from the formed and recorded component sig- 
nal to which the gain is adjusted. Accordingly, it ts pos- 
sible to precisely determine the value of the address sig- 
nal. 

[0015] The above described objects and other ob- 
jects, features, aspects and advantages of the present 
invention will become more apparent from the following 
detailed description of the present invention when taken 
in conjunction with the accompanying drawings. 



BRIEF DESCRIPTION OF THE DRAWINGS 

15 

[0016] 

Figure 1 is a block diagram showing a disk repro- 
ducing apparatus of one embodiment of the present 
20 invention; 

Figure 2 is an illustrative view showing one part of 
Figure 1 embodiment; 

Figure 3 is an illustrative view showing one example 
of a configuration of an FCM detection circuit of Fig- 
25 Lire 1 embodiment; 

Figure 4 is an illustrative view showing one example 
of a configuration of a mask signal generation circuit 
of Figure 1 embodiment; 

Figures is an illustrative view showing one example 
30 of a configuration of an address detection circuit of 
Figure 1 embodiment; 

Figure 6 is an illustrative view showing an example 
of each signal to be dealt in Figure 1 embodiment; 
Figure 7 is an illustrative view showing an example 
35 of another signal to be dealt in Figure 1 embodi- 
ment; 

Figure 8 is an illustrative view showing an example 
of the other signal to be dealt in Figure 1 embodi- 
ment; 

40 Figure 9 is an illustrative view showing data struc- 
ture of data recorded onto a magneto optical disk 
to be dealt in Figure 1 embodiment; and 
Figure 10 is an illustrative view showing land/ 
groove tracks and FCMs of the magneto optical disk 
45 to be dealt in Figure 1 embodiment, 

BEST MODE FOR PRACTICING THE INVENTION 

[0017] Referring to Figure 1 , an optical disk apparatus 
50 1 o of this embodiment includes an optical pickup 1 2 pro- 
vided with an optical lens 1 4. The optical lens 1 4 is sup- 
ported by a tracking actuator (not shown) and a focus 
actuator (not shown). A leaser beam irradiated from a 
laser diode 20 provided on the optical pickup 12 is con- 
55 verged to the optical lens 14 and irradiated onto a re- 
cording surface of a magneto optical disk 100 such as 
an AS-MO disk and etc. Thus, a desired signal is record- 
ed onto or reproduced from the AS-MO disk 1 00, 
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[0018] The AS-MO disk 100 is mounted on a spindle 
80 connected to a spindle motor 84 by a shaft 82. Then, 
when the spindle motor 84 Is rotated, the rotation trans- 
ferred to the spindle 80 via the shaft 82 rotates the 
AS-MO disk 100. The AS-MO disk 1 00 is a disk in a zone 
CLV system, and the number of rotations decreases as 
the optical pick-up 12 is moved from the inner radius to 
the outer radius. It is noted the number of rotations is 
constant within a predetermined band. 
[001 9] The AS-MO disk 1 00 js alternately formed with 
a land track and a groove track every one track in a ra- 
dius direction of the AS-MO disk 100 on its surface as 
shown in Figure 10, and each track is formed and re- 
corded with a fine clock mark (FCM) at a predetermined 
distance. The FCM is formed by embossed bit having a 
concave and a convex reverse to that of the land track 
and the groove track. That is, a convex land track is 
formed with a concave FCM while a concave groove 
track is formed with a convex FCM. Then, an address 
segment (see Figure 9) is provided with an address por- 
tion that a boundary surface between the land track and 
the groove track is formed in a waving shape. 
[0020] A reflection light from such the disk surface is 
irradiated on a photodetector 22 through the optical lens 
14, The photodetector 22 is configured as shown in Fig- 
ure 2. The photodetector 22 is formed by four detection 
elements A, B, C and D, Outputs of these detection el- 
ements A to D are subjected to different operations by 
matrix amplifiers 24, 26 and 48. More specifically, equa- 
tions 1, 2 and 3 are computed in the matrix amplifiers 
24, 48 and 26, respectively, ft is noted that "A" to "D" in 
the equations (1) to (3) are respectively corresponding 
to the outputs from the detection elements A to D. 

(A+C)-(B+D) . . . radial push-pull signal (1) 



(A+D)-(B+C) (2) 



(C+D)-(A+B) * ■ - tangential push-pull signal (3) 

[0021] An output from the matrix amplifier 48 is ap- 
plied to an FE signal detection circuit (not shown) so as 
to detect an FE signal. An output from the matrix ampli- 
fier 24 is applied to a TE signal detection circuit (not 
shown) so as to detect a TE signal. A DS P (Digital Signal 
Processor) 30 executes a focus servo process on the 
basis of the FE signal and executes a tracking servo 
process on the basis of the TE signal. The output from 
the matrix amplifier 24 is also called "radial push-pull 
signal" from which the address signal is detected, how- 
ever; a detailed description is made later, 
[0022] Furthermore, the matrix amplifier 26 generates 
af ine clock mark signal (FCM signal) on the basis of the 
reflection light of the FCM (see Figure 10 and Figure 11) 
formed on the AS-MO disk 1 00. The signal output from 



the matrix amplifier 26 is also called "tangential push- 
pull signal". The FCM signal, when the leaser beam 
passes along the FCM formed on the land track, chang- 
es as shown in Figure 7 (A), and, when the leaser beam 

s passes along the FCM formed on the groove track, 
changes as shown in Figure 7 (F). That is, the FCM sig- 
nal generated by the FCM on the landtrackandthe FCM 
signal generated by the FCM on the groove track are 
reverse in polarity. 

10 [0023] The FCM signal generated by the matrix am- 
plifier 26 is applied to a peak-hold circuit 46 via a varia- 
ble gain amplifier (VC A) 44. The peak-hold circuit 46 de- 
tects a peak level of the FCM signal so as to output a 
peak-hold signal as shown in Figure 6. The output peak- 

15 hold signal is applied to the DSP 30 via an A/D converter 
30c. It is noted that a gain of the variable gain amplifier 
44 is controlled by a control signal output from the DSP 
30 and through a D/A converter 30b, 
[0024] The FCM signal output from the variable gain 

20 amplifier 44 is also input to an FCM detection circuit 28. 
A peak pulse of the FCM signal is generated from a slice 
level signal (see Figure 6) output from the DSP 30 and 
through a D/A converter 30d and the FCM signal output 
from the variable gain amplifier 44 in the FCM detection 

25 circuit 28. The FCM detection circuit 28 is specifically 
configured as shown in Figure 3, and the slice level sig- 
nal (peak) output from the DSP 30 and the FCM signal 
are input to a comparator 50a, and a slice level signal 
(bottom) to which the slice level signal (peak) output 

30 from the DSP 30 is inverted is inputtoacomparatorSOb. 
[0025] Accordingly, when the FCM signal having a 
waveform shown in Figure 7 (A) is applied from the var- 
iable gain amplifier 44, an FCM peak pulse shown in 
Figure 7 (B) is output Trom the comparator 50a, and an 

55 FCM bottom pulse shown in Figure 7 (C) is output from 
the comparator 50b. On the other hand, when the FCM 
signal having a reverse polarity to that in Figure 7 (A) is 
applied from the variable gain amplifier 44 as shown in 
Figure 7 (F), an FCM peak pulse shown in Figure 7 (G) 

40 is output from the comparator 50a and an FCM bottom 
pulse shown in Figure 7 (H) is output from the compa- 
rator 50b. 

[00261 The FCM peak pulse and FCM bottom pulse 
output from the FCM detection circuit 28 are applied to 

45 a land/groove determination circuit 34. The land/groove 
determination circuit 34 determines whether a current 
track (track traced by the leaser beam) is a land track 
or a groove track on the basis of the FCM peak pulse 
and the FCM bottom pulse and outputs a land/groove 

so determination signal indicative of the determination re- 
sult to the DSP 30. When the current track is the iand 
track, the FCM peak pulse and the FCM bottom pulse 
are input to the land/groove determination circuit 34 at 
a timing shown in Figure 7 (B) and Figure 7(C) so as to 

55 generate a high level determination signal indicative of 
a land track shown in Figure 7 (D) by the land/groove 
determination circuit 34. In contrast thereto, when the 
current track is a groove, the FCM peak pulse and the 



4 



8NSDOCID: <E P 1291B55A1 J > 



7 



EP 1 291 855 A1 



8 



FCM bottom pulse are input to the Sand/groove determi- 
nation circuit 34 at £ timing shown in Figure 7 (G) and 
Figure 7 (H) so as to generate a low level determination 
signal indicative of the groove track shown in Figure 7 
(I). Such the land/groove determination signal is applied 
to a mask signal generation circuit 36 and an address 
detection circuit 42 in addition to the DSP 30. 
[0027] The mask signal generation circuit 36 gener- 
ates FCM mask signals as shown in Figure 7 (E) and 
Figure 7 (J) on the basis of the FCM peak pulse and 
FCM bottom pulse output from the FCM detection circuit 
28 andthe land/groove determination signal output from 
the land/groove determination circuit 34. The mask sig- 
nal generation circuit 36 is specifically configured as 
shown in Figure 4, and the FCM peak pulse and the 
FCM bottom pulse that are output from the FCM detec- 
tion circuit 28 are input to a switch 54, The switch 54 
applies any one of the FCM peak pulse and the FCM 
bottom pulse to a timing generation circuit 56 in re- 
sponse to an input of the land/groove determination sig- 
nal. Furthermore, a PLL (Phase Locked Loop) circuit 62 
generates a clock reproduction synchronizing with the 
FCM peak pulse and applies the clockto the timing gen- 
eration circuit 56. A counter 58 provided in the timing 
generation circuit 56 is reset in response to a rising edge 
of the FCM peak pulse or the FCM bottom pulse and 
incremented m response to the clock applied from trie 
PLL circuit 62. A decoder 60, when a counted value of 
the counter 58 becomes "15", switches asignalto a low 
(Low) level, and, when the counted value of the counter 
58 becomes "530", switches the signal to a high (High) 
level. By the way, trie switch 54, when the land/groove 
determination signal indicates the land, selects the FCM 
peak pulse and, when the land/groove determination 
signal indicates the groove, selects the FCM bottom 
pulse so that the FCM peak pulse or the FCM bottom 
pulse is applied to the counter 58. Accordingly, a mask 
signal being rendered active during a period that the 
FCM signal is changed is generated from the decoder 
60 as shown in Figure 7 (F) and Figure 7 (J), and the 
mask signal is output from the mask signal generation 
circuit 36 to the switch 38. 

[0028] Meanwhile, the radial push-pull signal output 
as described above from the matrix amplifier 24 is uti- 
lized for address detection in addition to the tracking ser- 
vo process. The radial push-pull signal is applied to a 
peak-hold circuit 40 via a variable gain amplifier (VCA) 
32 andthe switch 38. The peak-hold circuit 40 receiving 
the radial push-pull signal detects a peak level of the 
radial push-pull signal so as to output the peak-hold sig- 
nal. The peak-hold signal output from the peak-hold cir- 
cuit 40 is applied to the DSP 30 via an A/D converter 
30f. The DSP 30 applies a control signal corresponding 
to the peak-hold signal applied from the peak-hold cir- 
cuit 40 to the variable gain amplifier 32 via the D/A con- 
verter 30a. A gain of the variable gain amplifier 32 is 
controlled by the control signal. Thus, by feedback con- 
trolling the variable gain amplifier 32, depending on a 



level of the peak-hold signal, an amplitude level of the 
radial push-pull signal can be kept constant. 
[0029] Referring to Figure 7, in a case a center of the 
width direction of the track is traced by a center of the 

5 leaser beam (spot light), a level ((A+C)-(B+D)) of the ra- 
dial push-pull signal always indicates "0". That is, a 
change of the concave and convex by the embossed bit 
of the FCM never appears in the radial push-pull signal. 
However, the optical pickup 12 traces the track formed 

10 In a curved line with an orbit adjustment on the basis of 
the TE signal, and therefore, the orbit of the optical pick 
up 12 becomes an orbit winding or meandering from 
side to side on the read-out track. Thus, the optical pick- 
up 12 traces off the center of the track. When the trace 

is is out of the center of the track, the reflection light by the 
FCM is not irradiated onto the detection elements A and 
B and the detection elements B and D equally, and the 
waveform thereof appears in the radial push-pull signal. 
Thus, the signal by the FCM appearing in the radial 

20 push-pull signal is called "FCM leakage-in signal". 

[0030] As shown in Figure 8 (A), an amplitude of the 
FCM leakage-in signal becomes larger than that of the 
address signal, and therefore, the peak-hold signal out- 
put from the peak-hold circuit 40 becomes larger than a 

25 natural peak of the address signal. Thereupon, the DSP 
30 determines the gain to be applied to the variable gain 
amplifier32to besmall, and therefore, the control signal 
output from the DSP 30 to the variable gain amplifier32 
controls the amplitude of the address signal to an am- 

30 plitude smaller than that of natural. Herein, in the disk 
reproducing apparatus of this embodiment, it is possible 
to prevent the FCM leakage-in signal included in the ra- 
dial push-pull signal from being input to the peak-hold 
circuit 40 and obtain the peak-hold signal which normal- 

35 |y captures the peak of the address signal as shown in 
Figure 8 (C). Then, the DSP30 applies the control signal 
based on the peak-hold signal to the variable gain am- 
plifier 32 so as to properly control the amplitude of the 
address signal. 

40 [0031] More specifically, the mask signal shown in 
Figure 7 (E) and Figure 7 (J) is applied from the mask 
signal generation circuit 36 to the switch 38. The switch 
38 is an analog switch formed by a transistor and be- 
comes an ON state when the FCM mask signal is neg- 

45 ative and becomes an OFF state when the FCM mask 
signal is active. That is, although the radial push-pull sig- 
nal applied from the variable gain amplifier 32 is applied 
to the peak-hold circuit 40 during a negative period, an 
input of the radial push-pull signal to the peak-hold cir- 

50 cuit 40 is cut-off during a time that the FCM mask signal 
is active within an active period. This operation of the 
switch 38 enables only the address signal to be input to 
the peak-hold circuit 40 as shown in Figure 8 (C), and 
the peak-hold circuit 40 holds or captures the peak of 

55 the address signal and outputs the peak-hold signal to 
the DSP 30. The DSP 30 outputs the control signal 
based on an adequate peak-hold signal to the variable 
gain amplifier 32, andthe variable gain amplifier adjusts 
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the amplitude level of the address signal to normal. 
[0032] Thus, the address signal adjusted in the am- 
plitude level is applied to the address detection circuit 
42. The address detection circuit 42 is configured as 
shown in Figure 5. The address signal (TE signal) from 5 
the variable gain amplifier 32 is applied to a comparator 
64. The address signal is compared with a predeter- 
mined threshold value in the comparator 64 so as to be 
converted into a digital signal. The address signal con- 
verted by the comparator 64 is directly output to a switch 
68 and also output to the switch 68 via an inverter 66, 
Furthermore, the switch 68 receives the land/groove de- 
termination signal from the land/groove determination 
circuit 34. Then, the switch 68, when the land/groove 
determination signal indicates the land track, outputs an 
inverted address signal inverted by the inverter 66 to a 
decoder 70 and, when the land/groove determination 
signal indicates the groove track, outputs the address 
signal output from the comparator 64 to the decoder 70. 
A reason why the address signal is applied to the de- 
coder 70 in an inverted manner is that a polarity of the 
radial push-pull signals is reversed between the land 
track and the groove track. The address signal applied 
from the switch 68 to the decoder 70 is a signal encoded 
by a bi-phase format (Manchester format), and the de- 
coder 70 decodes the bi-phase signal so as to output a 
decoded address value. Thus, the address value is de- 
tected from the radial push-pull signals read from the 
land track and the groove track. 

[0033] As can be understood from the above descrip- 
tion, it is possible to prevent the FCM leakage-in signal 
Included in the radial push-pull signal from flowing into 
the peak-hold circuit 40 by the switch 38 in the above- 
described disk reproducing apparatus of this embodi- 
ment. Then, the peak-hold circuit 40 outputs to the DSP 
30 the peak-hold value of the address signal included 
in the radial push-pull signal, and the DSP 30 controls 
the gain of the variable gain amplifier 32 according to 
the peak-hold value. Accordingly, it is possible to adjust 
the amplitude of the address signal without being influ- 
enced by the FCM leakage-in signal having an ampli- 
tude larger than that of the address signal and precisely 
determinethe address signal It is noted that on the con- 
trary to occurrence of the leakage-in of the FCM signal 
to the radial push-pull signal, a leakage-in of the address 
signal occurs to the tangential push-pull signal. Howev- 
er, the amplitude of the address signal is so small than 
that of the FCM signal that it cannot reach the slice level 
of the FCM. Accordingly, it is no need to take occurrence 
of the leakage-in of the address signal to the tangential 
push-pull signal into account 

[0034] The embodiment of the present invention is not 
limited to the above-described examples and may be 
enforced with modification in a variety of ways. For ex- 
ample, a configuration of the mask signal generation cir- 
cuit 36 shown in Figure 4 is only one example, and any 
configuration may be taken for circuits realizing the 
same function. 



[0035] Although the present invention has been de- 
scribed and illustrated in detail, it is clearly understood 
that the same is by way of illustration and example only 
and is not to be taken by way of limitation, the spirit and 
scope of the present invention being limited only by the 
terms of the appended claims. 



Claims 

10 

1 . A disk reproducing apparatus, comprising: 

a rotating means for rotating a disk formed and 
recorded with an address and a predetermined 
15 mark along a track; 

an irradiating means for irradiating a leaser 
beam along said track; 

a photo-detecting means for detecting a reflec- 
tion light from said tack; 
20 a first generating means for generating a 

formed and recorded component signal includ- 
ing an address component related to said ad- 
dress and a first predetermined mark compo- 
nent related to said predetermined mark on the 
25 basis of an output from said photo-detecting 

means; 

a gain adding means for adding a gain to said 
formed and recorded component signal; 
an address value detecting means for detecting 
30 an address value indicated by said address on 

the basis of said formed and recorded compo- 
nent signal to which said gain is added; 
a second generating means for generating a 
second predetermined mark component signal 
35 relatedto said predetermined markon the basis 

of an output of said photo detecting means; 
an eliminating means for eliminating said first 
predetermined mark component from said 
formed and recorded component signal on the 
40 basis of said second predetermined mark com- 

ponent signal; 

a peak level detecting means for detecting a 
peak level of said formed and recorded compo- 
nent signal from which said first predetermined 
45 mark component is eliminated; and 

a gain adjustment means for adjusting said gain 
on the basis of said peak level. 

2. A disk reproducing apparatus according to claim 1 , 
so wherein 

said disk is formed with a concave first track 
and a convex second track, 

said predetermined mark along said first track 
is formed in a convex shape, 
55 said predetermined mark along said second 

track is formed in a concave shape, and 

said second predetermined mark component 
signal corresponding to said first track and said sec- 
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ond predetermined mark component signal corre- 
sponding to skid second track have different polar- 
ities with each other 

A disk reproducing apparatus according to claim 2, 
wherein 

said eliminating means includes a first com- 
parison means for comparing said second prede- 
termined mark component signal with a predeter- 
mined positive polarity level, a second comparison 
means for comparing said second predetermined 
mark component signal with a predetermined neg- 
ative polarity level, and a generating means for gen- 
erating a elimination signal for eliminating said fist 
predetermined mark component on the basis of a 
comparison result of any one of said first compari- 
son means and said second comparison means. 

A disk reproducing apparatus according to claim 3, 
further comprising a determining means for deter- 
mining whether a current track is said first track or 
said second track on the basts of said predeter- 
mined mark component signal, wherein 

said second eliminating means includes an 
activating means for activating any one of said first 
comparison means and said second comparison 
means in response to a determination result of said 
determining means. 

A disk reproducing apparatus according to any one 30 
of claims 1 to 4, wherein said predetermined mark 
is a fine clock mark. 
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